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(57) Abstract: EP<,4 ?receptor agonists containing as the 
active ingredient 8-azaprostaglandin derivatives represented 
by the following general formula (I) wherein each symbol has 
the meaning as defined in the description. . The compounds 
represented by the general formula (I) are useful as preventives 
and/or remedies for immune diseases, asthma, diseases in 
association with decrease in bone mass, nerve cell death, 
pulmonary injury* pulmonary fibrosis, pulmonary emphysema, 
bronchitis, chronic obstructive respiratory diseases, liver 
injury, acute hepatitis, nephritis, renal failure, hypertension, 
myocardial ischemia, systemic inflammatory syndrome, sepsis, hemophagous syndrome, macrophage activation syndrome, Still 
disease, Kawasaki disease, burn, systemic grauloma, ulcerative colitis, Crohn's disease, hypercytokinemia at dialysis, multiorgan 
failure, shock, digestive ulcer, stomatitis, sleep disorder or thrombosis, or osteogenesis promoters. 
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20 7^ftT&££^#^oT#^ * 
ai.LT4"b*_0\ -tft^tt, EP r EP 2 > EP 3 , EP 4 tB?«nTV5* 
(Negishi M et. al, J. Lipid Mediators Cell Signaling 12, 379-391 (1995) ) . 
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ft,T, EP 4 g^fc3ft<»&«fc£toKk EP 4 S*#fM«K (7rf 

tigfi, T^u7 7-5?fiHtflaiE«», 7s^^;i/ (sun) jps, junta* m> 

*fefb£ (ALS) , £58ttflMttfc 2/x-^U>ffi«». *ttH»Ua.- 
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#fc ^ fc *>, ins. ^o&w&fc \t*Mffl~e h ztrnfLbtiz. 

10 tlW£ 0 

(A) 52-5764 *8»»fcfcfc (A) 



15 5|JRftJ»lfeKft**a*T»"3T, OTOa) ~f) ©Sia^TIi^n 

y>iitt*nfc7x>'*^ass»«vitti~4ffl0ft*jKTS^*7;v3 



o 




CH=CH-CH-R 



,2A 



(A) 



OH 
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f) 7x-;v-,.5=-x-;i/-»5vs»47U;pa» (jm&tt-€-ng#i-3 

10 &5Vite5?- IIJfc$*lWT<fcVO , 

■(B) #H10g 52-133975 -jEsS (B) 



20 r ib «i-i offl©^*igc^s^rsa«!K*fctt^s««T?«sa 



o 




,2B 



OH 
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©^IE^§W1-§7;i/3^vS}Cj;l9^nS#: ; Ey«^ab^V^ivtt^$ 
nWTfc,kV>7x/3r->», 

c ) *-&te«k t) Any>ffijisn& 1 ~ smommMtt&tZTfr*)^ 

d) hU7;i^o^;i/g££«^>^7;M-ax^;ps, 

. f ) ^lCJ:f9;NP^r>S^n7 t cl~3i@©^iI^^Wr^7;^;^ 

15 ad ^ ft » i ~ 4 ii © ^stun 1 s^-r § 7 )vu * >>m \z «t o g 

la©Jgftfrl^*fctt^iIil&Jj5^b*3!SS'*S 7 <H£fcfct 8 ©©^IC^ 
20 *^*3?MJ»»lfttoK*ai**t)-r^, &&V>teR 1B , R 5B , A B , B B 

tekUnBtftt^nmrnzimm^ n-^>^)vm> -ch 2 -ch 2 - 

S v -CH=CH-S^ck^3©M^Sfc$^V^-&H«^5 L ;l/S^7 t c« 
7KS?IB 1 £^:foU R 3B «7X^^feT^\ *^>^«l~5i@©^^^ 

•*f*E«!R*fctt»tt«jR7;^;wi, 2~5ii©K*Ji : ?^WT^>7;v 

JBffirt^b#*£**teU A B £J;tfB B te-CH 2 -CH 2 -g;i;fcte-C 
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Tt>*Vi«J^urai^K:-CH=CH-**r**j:ttt*r*r, n B te2, 3 

(C) #B§Bg 53-21159 -^fcfck HKSS; (C) 



O 




(C) 



(SCt, Q c S-COOR 3 , rh7y-JV-5-fJ^J;r;-CONHR 4 
H / '\)H Hc/^H 

R 4C tt-COR 5C ^J;tX-S0 2 R 5C ^e,^^lfJ:D3i^$n, R 5c «7x 
(D) #KHH 54-54166 -JSSt (D) 
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o 




.CH 2 A U (CH2) 3 C0 2 R 



HO 



R 



1D 



(CH^^R 20 



D 



(D) 



(5£*> A D ttCH=CH (=y7,hL<\thy>7,)\ C=C£fcteCH 2 C 
H 2 T&D; 

R 1D «H, CH 3 fcb<teC 2 H 5 T&D ; R 2B SCH r CF 3 , 7i-jH 

#f, ci, ch 3 , och 3 , No 2 &&zscF 3 frt>uz>m^m&n; 

nDIi R 2D ^CH 3 i bL<«CF 3 'r^§i:^«3~8©S^ £7cteR 2D 

( i ) AL^W^^-feS^-g-^ 

(ii) £#£tt#03te¥i£&il£«l, t>L<te 

(iii) &-<DX&mzmwtsitLfcm&ft 

15 ^^^^si^e.^a*n^ ; b©T$.^. ) ir^^n^ 8 -7-tf- 16, 16- 

y7MJP- 1 , 5 ->>fig|- 2 - tiD 'J F>^WA^^fe««jtl©W 
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#fcHt>*«Jii, -rfctesfcaeaui (iiift«wbi (als) , 

mHit&s ■S'x-^l/^jSHHk itWgpUn.-^^ itfxUh7b- 
«5E, JFIM, Affim SifefiE, £ 

», x^-ov (stm) a, mtt*n& 
io urn, jfiL/>««*©TO*j;^/sfctt»«K:wfflT?**jit'bB«an 

^**i!.aj , r^<«*W3f6bfciis*, hr^ (i) Testis 8 -T-if^o 

15 7Co 

1 . -«5S ( I ) 



20 




(I) 



(st^K R^zkgfcS, Cl~4 7;Pn^'>S, NHS0 2 -C l~4 7>Mr 
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,(l) ± (R, S) -7 - (2- ( (IE) -3-tHD^>-4, 4-^7 
MD-4-7xZJl/-l- ^f-iW 
10 K ■ t -l/^XT^k 

(2) ± (R, R) -7- (2- ( (IE) -3-hHn^>-4 1 4-i?7 

md-4-7x-;i/-i-^7-;w -5-*4vtrau5?/) ^t^> 
s • t -^I/xtwk 

(3) ± (R, S) -7- (2- ( (IE) -3-kh'D^>-4-7xZJl/ 

15 -4, 4-77Wd-i-7t-;W --s-^ytfays?/) ^> 

(4) ± (R, R).-7- (2- ( (IE) -3-kFD^y-4-7i-^ 
-4, 4-i?7Mn-l-7*T-JW -5-:**7fc?nU5V) <\"?*> 

at 

20 (5) ± (R, S) - 7- (2- ( (IE) -3-th'a^>-4-7xZJl/ 

- 1 - 7r-iW - 5 -**V tf.P U SV ) >^> 

(6) ± (R, R) -7- (2- ( (IE) -3-tHD+y-4-7x-;V 

- 1-77-JW ,-5-t+Vt!P'Jy;) ^7°^>m, 

(7) ± (R, S) -7- (2- ( (IE) -3-bHD*y-4-7x-Jl/ 

25 -1-77-JW -5-^vifa'Jvy) At/^>K ■ y^;ux7>x;k 

(8) ± (R, R) -7- (2- ( (IE) -3-t Ho^->-4-7x-;i/ 
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(9) ± (R, S) -N— [7- (2- ( (IE) - 3 

-tHD^>-4-7x-;v-i-7r-J» A 

5 (10) ±.(R. R) — N— (*3-)V7>)V*-)V) [7- (2- ( (IE) - 3 
-hHD^y-4-7i-JP-l-7j-JW -5-^VtfDUvy) A 

(11) ± (R, R) -7x~;i/ [2- ( (IE) -3-kFP^>-4-7i 
10 (12) ± (R, S) -7x-J|/ [2- ( (IE) - 3-hFD^>-4-7i 

(13) ± (S, R) -7 - (2- (3-k h'D^y-4-7i^7*f;V) - 

(14) ± (S, S) - 7- ( 2 - ■ ( 3 - b H D+*> - 4 - 7 1=; WJW - 
15 5-^yt:nUSV) ^\7"^>M. 

(15) 7- (2- (3-kHn*->-4- (ft7i>-2- f;W rfgMP) 

(16) 7- (2- ( (IE) -3-kFn^>-4- (2-^x~;U) -1- 

-5-^y trouvV) - (sz) -A77>i'X^xx 

20 y-JU 

T*& 1 (ClBlfeOE P 4 g&#ftM13k 

3. WIBlBB«0EP 4 a«#^«SIS*aj«»iLT**-r'S, MCD»« 
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^^d77-'«mp, *T4)vm (stm) m> nmm: mm. ± 

->3^, fflNMHtift, Pftifc, «lt#^7c«jfil^T^^.HU 

5 5. %&mm\ nittiigfti (als) , &mmfcfe, >x-^ 

8. w.iaiiB*©-«s-(.i) i?ssn'5M, *©»«tt**fctt^n 

9. traa 1 iB«o-jKsc (i ) ti^nsM, *©#»tta[*fctt«€-n 

& O -> £ □ 5* h U >&aKfrfrto £ V* 5 £ <hT S\ T N F - 'a 

25 
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;i/7«;^-;wTsy> x?-;wuw*-;]/75A ^dw^M-^s;, 
— $£5£ ( I ) 4 I > Al^g W >t*>I* ^^^^7 1 >Ifi, £©& 

09jU£ 7)\>*)V, 7)Vir—M 7)V*—)Vy 7)V*V>mz\mM<Dlb<D 

io ^iw^anofeo^sn*. s^xm^, at, nt-fratfc^w-^fttt 

# (E, Z, by>7,m , ^#«*0#fi<ffK:J:*att#: (R, S 

H{£ff (D, L, d, iff) , ^n7h^7^-^»:J;5Sttft (ftS 

15 fSWc^ns. 

*»9H^*V»T, IE* 

■ fctt£LTV>*i:i:**bU IB* 
20 "***'/ 

I/, IB* 

\ 
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\ 

A) ~P) fc^T«k5fc:ftfc<fc£&T&5. 0H*tf, «rMH 57-54166 
A) ± (R, S) -7- (2- ( (IE) -3-th'0 + y-4, 4-v 
10 7;i/tO-4-7x-JV-l-^f-;V) -5-WlfDiJyy) A7"^ 




(CAS No. 82303-07-9) 
B). ± (R, R) — 7 — (2 — ( (IE) -3-tHD^>-4, 4-5? 
15 7Md-4-7xZ^-1-7't-W -5-t^VfDUyy) 
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(CASNo.^Fil) , 

C) ± (R, S) -7- (2- ( (IE) - 3-th*D^y-4-7xr 
;p-4, 4-V7MD - 1 -^f-JP) - 5 -**7 tfD U 5V ) 



5 




(CAS No. 82303-08-0) > 
D) ± (R, R) -7- (2- ( (IE) -3-kFD+y-4-7iZ 



10 




(casno.^bj) ^issnx^D, 

4*WB 53-21159 -tfctt, 
E) ± (R, S) -7- (2- ( (IE) -3-bFD^y-4-7x" 



15 
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(CAS No. 66598-57-0) * 

F) ± (R, R) -7- (2- ( (IE) -3-kHD^y-4-7iZ 

)V- 1 -y^-)V) -5-^ytfnu^y) ^7*>m 
o 

N' 




(CAS No. 66598-69-4) , 
G) ± (R, S) .— 7 — (2 — ( (IE) -3-tFD^>-4-7x- 
)V- 1 - 7f^iW - 5 - 7 \L n U V / ) >g . ^ 3^x7, 

o 

XH 3 




(CAS No. 66598-56-9) V 
10 H) ± (R, R) — 7 — (2- ( (IE) -3-kHD+y-4-7x" 

;i/-i-7>-;i/) -5-3-3r7t?ou>v) ^^>m- ^^jvjl^jv 

0 

'CH3 




(CAS No. 66598-68-3) > 

I) ± (R, S) -N- (*3\>W*;tofc-;W [7- (2- ( (IE) - 



15 



WO 02/24647 




:T/JP01/08176 



3-kh'D^y-4-7x-JV- 1 -7>~;i/) - 5 kfDU 5V) 




(CAS No. 66598-67-2) , 

J) ± (R, R) -N- (*?-)V7,)V-fc-)V) [7- (2- ( (IE) - 
3-kFn+y-4-7x-JV- l -y'^-jv) - 5 -^V kfD U ^7 ) 
^\7^>TS H] 




(CAS No. 66598-74-1) > 
10 K) ± (R, R) -7x-^ [2- ( (IE) -3-tHO^>-4-7 
l -7-x~;W - 5 -3-^7 fcfn U y;A7^W 5 H] 

o o 




(CAS No. 66598-73-0) (CAS Registry Tte7 x -;U7 5 H W 3/^ 
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L) ± (R, S) -7x-Jl/ [2- ( (lE) -3-kFn^i/-4-7 

o o 




(CAS No. 66598-66-1) ( K) tmW) , 
M) ± (S , R) — 7 — (2- (3-kFn^>-4-7i^7*5 1 JW 

O 




(CAS No. 66598-64-9) , 
10 N). ± (S, S) -7- (2- (3-kFn4y-4-7x->7*?JV) 
- 5 - ^ V fcf D U SV ) ^7'^ >B6 
O 




(CAS No. 66598-72-9) T^ftSftl 
#HBg 52-133975 ^M^fcte, 
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O) 7- (2- (3-tHD^>-4- (ft7x>-2-^fJW 



(CAS No. 65470-34-0) T^£n#fl;^WIS^£tlT:fc 0 » 
5 WffiBS 52-5764 #^aB»fc», 

P) 7 — ( 2 — ( (ie) -3-kK.n**>-4- (2-^x-;i/) - 1 
- 7*x - ;w -5-^vtfoUvy) - (5Z) -^\7°^>^-x^;ux 



10 (CAS No. 62401-45-0) T^£ft3{b^atp8^$ftT^<5. 
E P 4 ff#7J-7 MStt WTS. 




O 
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AfrWftft'&ttibTtt, ittrfBL&A) ~P) TjK£ftSffr&ft##£l, 

5 im 

^MtLTtt, 7;W*.U^P4tt, 7;V*U±a^«a[, 7> ; EX^A 

io m&#&©&^ **tt©t>o#jif£u>. ji^^iktUTtt, 7;p*u 

xtt, ^tfittKtt, a^fl^stm^ «tBWft»--u>ifett;; 

■*x>Rtt v >^>*;i/afc>Rifc x^i>^;^>B6*, "*>if>*;P*> 

Mil © «fc ^ & e> n « . 
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5 bU>> $>%WtZtlt>(DU'&yd%:m^T, 50-3362 |W] 52-31404 

•^^fett m 61-52146 W^fB^^^ViS^ikckO^Ox^X 

io i*^mzm^zti&ik&m<Dmwm i m 

— W& (I) T^$n-5*^HJ^Vi6tl-5>^#I«PCT/JP99/04934^-fc 

D * P ge 2 g^<D+f-^-r yir&s e p 4 g^#:tg|< a-s-b, 

*3rEh (Sugimoto) £>©;£?£ (J. Biol. Chem. 262, 6463-6466 (1992) ) (Cl2p 
CT, ^nX^^Hl/t^-TO-fy C7^ZEP : , EP 2 , EP 30 

20 fc«ktfEP 4 ) **n^?n»si/fccHOiifflttftmib, bum^i^c 

UMbfcMtfj- (0.5m g /ml) , S H-PGE 2 (2 0 0 u 

1) ^SITl^M-O^-hlfc. (3ml) 
T#±b>MiET^l5^bT^Lfe 3 H-PGE 2 S^^7s7^;^-(G 
F/B) fch^y^U a^M«14^^-»^W-^-T»L7c. 
25 KdltBmax MteU Scatchard plots ^ Z?fctf)fz [Ann. N. Y. Acad. Sci. 5JL, 
660 (1949) ]. (2.5 MM) P G E 2 ©#«ET*T? 
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(D^ t hTlfttolt. #38D3 \zm*t> tlZit^m £<k 3 3 H - P G E 2 ^PI 

mftmvm&z, 3 h-pge 2 (2.5nM) &£z$*mm\z%^t>nz>fc'grM 

5 Ayyy- : 1 OmMU U >7A (pH6.0) , ImM EDTA, 1 

OmM MgC 1 2 , 0.1M NaC 1 , 

&fc&W}<Dfmfe$kK i UM) \rAj£.\z < k)Q$.ibrz. 
■Ki = IC„/(l + ( [C] /Kd)) 




(CAS No. 66598-57-0) T^nS^fe (tugHb^b'&tlE) OKiiH 
E P j : > 1 0 > EP 2 :>1 0, E P , : > 1 0 , E P 4 : 0.0090 (uM) T 

(Nishigaki) £>©7j& (FEBS lett., 2M, 339-341 (1995) ) H^Dt, 

t# x ep 4 k-t 7"^ -vr?? 4 f^n^nmm v rz c h o mm *mm. u , 

20 2 4^7X;UT-rd7D^k-Mll 0 5 cells/well1r»ab, 2 BM$£l/$lfclC 
#^b7Co & well S:MEM (minimum essential medium). 5 0 0 ^1 Xfli&hfc 
7il< 5 j'f 7 A (assay medium) (MEM containing lmmol/L IBMX,1 % 
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BSA) 4 5 0tfl&JnA, 3 TtTl 0^>^— >a>Uc. 

ft, PGE 2 m *fcttcnti«4T:^ft^K:^tr»tK5 O/i l fctou 
EJfc&W&U 3 7tn?l OSMHJRj&b&ft, acftMl^nnRfc (10% 
w/v) 5 0 0 jti 1 *jRjDUTK**ff±*-&fc. 1 (- 8 

5 Or) , Ktffcfrfcofcft, *£W^-T»lfi*»)&*l, 13,000rpmT3 
^H3*^KbT»6n5±fllM^T, C AMP7ir-f3ry h (assay kit) 
tTcAMPiS^lfc. -ffc^S, Z<D±mi 2 5nll: [ 125 I] c 
AMPTt-T + yh (assay kit) (Amersham 0/^7 7" (buffer) * 
in*. 5 0 0 u 1 tU uM0.5mo 1/L h U - n -^£5MU75 > (tri- 
10 n-octylamine) ©^DPjjxMit lm 1 tigfBl, ^ n n'^PAl + O MJ 
^nnS8SR5Scim, 7Km^>y°JVtbT [ 125 I ] cAMP7t-f 
*y h (assaykit) f:if2«£ ft W Mi;, 1j->7><P<9 c AMPM 

15 0 0*£Lfc£:*©5 OX©cAMP££ftyfl£*ffiU EC 50 t 



a 1 





EP 4 7^f-Xh« 

E C R n (jtiM) 


E 


0. 5 



20 TIB©&aftK:«J: D L P S if «fc & TN F - flS4^iat-5^ £$g|g 

h£ffiV>T, LPS (1 0fig/2ml/kg) 
22 
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bfzo EL I SA^7 h (RatTNF-a Immunoassay kit > Biosource ft) 

PSt^3 0Mi:lPS^tfc. OTP (LPSM, ft£«&#) te 
■*W-SJlll»+©TNF-cr«ft&l 0 0%<hL£B#, TNF-a©I4^5 

5 o x«MW-r*s«**s»s« (id so ) tufc.'OTK:«i*ftwr. 



1 2 





ID S0 (Aig/kg) 


E 


5 9 



Osterman £©;£& (inflamm. Res. 44, 258-263) fc^CTfffcS. WM£D 
A/S 1 c|7';f£lUT, £jggij (^S^-<7'nn^-^>©0.3%^ 
10 «tfc^*04aidft*t 2jgi©7ya/\'> F^7 D-f > hSJnfc'TX 
T^va >fcbfcfc©) O.lm 1 "To, 4$-J3ffc«!^U -£©1 

mt£HitfBgjg©Hte#> & 1 2 a seu* 2 .7 b a ^marr a. *$B9Ht; 

15 ^^O 0.02m o 1 /Limfc* KU £Ai^fc*j*U SKStMcT 

fMfeliEg (i) 

1 ia»©SD*lttt9.y>ft-*5ETffiVi*. ^> h/Wfc?*-;Wfr 
*Hi%mS8:, 6Ba«fcD, C*^© 0.02mo l/L*K<b' 
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2 *flMft 3>ha-)m3$£Z$i'>r2±mz\t, ^M-kM.^ 
«©#****«r»#»fla!lJg« (XCT— 9 6 OA, y-^>hV^h 
5 #M^aM (ii) 

(1) tiagjag 

J*tfJUfc*KW* 1 0 %M»;i/TU >tttCTH3£ft, »**«k D 2 5m 

15 5tT3c 

(2) g^©lfe 

(1) TJS^fc 1 cmftwy-fjuzMmfrz, X« (T^D?* 
-^XXlMf 0 0 0 (7y7^M) ) ©ft, 3 

>¥z.-?\zmv&%; -sm©xu7fc*w*¥ttii«»fcD©tt*t»« 
20 £$j*eu 

Markel 5 ©^fe (J. Bone and Joint Surgery 73A, 914-923, 1991) fcJg CTfffc 
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ci_TW»**ajBfs. 6«?M«fcn**ab, #mxm<Dmm&mfe't 

[«tt] 

10 mm±<Dmmmm 

> 2)-z#ctt#an«g (^□□ji^rw Kf§f£tt#fefl^ ff»tt 

^□77-^i5ttftgii, 7T^;v (stm) ^ ;n««f, ftft. 
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««©#}§&* («#*i&©#7m AIH»*«©#»&, fPUBfiffftt!) 
(I) TjR£n*#5mfcJBV>&ft*fls£tt©5^ EP 4 gfM 

io -j&5£ (i) Tw*na*»MMVJ6ns'fb'&». Jfdifo^Dx 
wt, jjSpgfcte#gp©7Fe&#$n«5. 

fiflT, J&A-A^fcD, -0(^t, Ug*>610 0mg©«l 
0.lugd>6> 1 Omg©l6HT?— H— EI*>6ftI3*aiPa# (£F£L<te, & 

20 fi4iJ;D^^lTtOT^fe^5L, ££&B&j@;LT&4©&g& 

*5SWfcfflvJ&n*ft^»*ift4-r*iRttt, «ip^©7cfe©@«^ 
«#ttj«**j:r«-©fl6©aric*, #«PS#©&©©ait3W, 
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20 fc«fcV>. 

25 ^tt^x>K©«fc5^3S»J^WbTViT'b«k^. '^^Iz-JWOttaft^fls 

fcL fFlg 2,868,691 ^il/ll 3,095,355 < IB 
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£©«k5fc>ij&l*«u SUbSI, #ffc£!K sfe€4k3W, 

***tt«!l(«*.J£ if)V9 S 7*A^>m)©£5MM£^7u 

£ * & aist t cfc o x^ffi^b $ n s . n n s a * fc «© mmmto * sit 



OT©&J&fr£S&K:£^£Lfc©-£, *T*ILT, l^fC0.5mg ©^ 
20 ttJ5dE»*"Sr#-r*«SRI 1 0 0 i££#fc 0 

• ± (R, S) -2- ( (IE) -3-kKD^y-4-7x-JV-l-7* 



2 5 Omg 



(^f*5 Omg) 



25 • *;waj?^r^^^-;wi;wD— ^ %)i/>"y& 



2 0 Omg 



1 0 Omg 



28 



WO 02/24647 



PCT/JP01/08176 



• <fc»Jl'fe;VD-^ 9. 2g 

^ro^m^%m\z^m^tc<o%, mm^mz^mmh, im 
5 i t-d/u 7Mz%$khs %mz& vtiammv, i aw t;u4> o.2mg©g 

fe&#£«£WT5AW 1 0 0 #£#fc. . 

• ± (R, S) - 2- ( (IE) -3-tHn^->-4-7x-;U-l-y 
f-JW - 5-^V-l-t!oUv ? >A^>m- a-y^Dj^ h 
U> ...... ! o Omg 

10 (tfi2 0mg) 
• h • 2 0 Omg 

• M^lk 1 0 Om 1 
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i f o i i 




(I) 



io <hT&. ) 

15 (1) ± (R, S) -7- (2- ( (IE) -3-tHD+y-4, 4-i?7 

Wt • t -y^Jl/X^xJk 

(2) ± (R, R) -7 - (2- ( (IE) -3-tFD + y-4, 4-y7 
MD-4-7xZJ|/-1-7"t^) ^7^> 

20 B6- t-7^X7f;K 

(3) ± (R, S) -7- (2- ( (IE) -3-kFD^y-4-7x-Jk 
-4, 4-y7Mn-l -7t--;W - 5 -^V tfD U >V) ^\7°^> 
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(4) ± (R, R) -7- (2- ( (IE) -3-hHD^>-4-7iZ> 
-4, 4 -y7^D- 1 -y>XJU) ^S^> 

5 (5) ± (R, S) -7- (2- ( (IE) -3-tFD^>-4-7x-Jl/ 

-i-7^7-jw -5-^ytrp>j^y) ^y^>m, 

(6) ± (R, R) -7- (2- ( (IE) -3-hh*D^>-4-7x-^ 

(7) ± (R, S) —7— (2— ( (IE) -3-tFD+y-4-7i^ 

io -i-7*f-;W -5-^ytTPU^/) A7 p ^>t- ^^xxtmI/, 

(8) ± (R, R) -7- (2- ( (IE) -3-th*n^y-4-7x-Jl/ 

- 1 -7T-JW -5-^ytfnu^y) ^^XT^^k 

(9) ±. (R, S) -N- {*^)V7,)V-fc-)V) [7- (2- ( (IE) -3 
-tFD^>-4-7xrjKl-7*f-JW -5-^VkftiU^y) 'S 

15 y^>7a H] , 

(10) ± (R, R) -N- (*3-)V7s)V*-)V) [7- (2- ( (IE) - 3 
-hFo^>-4-7i-JV-l-7r-JW - 5 -^y tfnu>?y) "\ 

. (11) ± (R, R) -7x-;i/ [2- ( (IE) -3-th*D^y-4-7x 
20 -Jl/-l-7f-JW - 5 -^ytfn'J ^a^H a H] , 

(12) ± (R, S) -7x-;H2- ((IE) -3-kFD^y-4-7x 
x;w- i-y>x;p) -s-^yifaUSV^y^y-fS K] , 

(13) ± (S, R) - 7- (2- (3-bh'n^y-4-7x-Jb75 1 JW - 

5-^ytfnUvy) s\7?>m, 
25 (14) ± (S, S) - 7- (2- (3-tFO+y-4-7xZJl/7f;W - 
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(15) 7- (2- (3-tFD+y-4- &*7x.>-2-'(M ?J-)V) 

(16) 7- (2- ( (IE) -3-kHD^>-4- (2-?X"JW -l- 

y^-M -5-^ytfpu^y) - (5Z) • x^jpx* 

4. mm&. f&mmm, #*{£t^il m&mmw. mmm, mm 

w^±, mstB. bmML* £&&&&K]&mmt* mi, 

m, vtruyy-vm&ft&fm* xrjjvm (stm) jh«m& aml ± 

ttt^fi, mnHSzkM&* zu-ym, i»iSf-fh*^>ii£, ^ 

zsay?. ffiflftfflt*, Pf*J^ «lf§^fe«jfii^lmT$,^ff 

5. ftftasfta*, ^nMj^^b^ (als) , &&>&mm. ->x- 

6. #S<£T££j^ JK9Btt#&&& x#tt#flH^ 
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8. mxvmm i (a»©-jRa en Tf^^ns^*, 

9. m^xomm i ib*cd— «ss d) T^ns^ti, 

fc n & © # d x h u >fiSMb-&« sffl s n t &wwl t r t 
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